Even though the number of agile adopters in software organizations keeps on growing, many challenges are still encountered during the integration of agile practices across software projects. Only few succeed in becoming agile especially when the organizational context is not aligned with agile philosophy and principles. There is an evident need for providing organizations with a governance framework that helps them address the decision-making environment throughout the adoption process of agile methodologies. This paper proposes a governance framework based on the IT governance model of Weill (2004). By defining agile decision domains as well as agile decision input and rights, the framework aims at assisting organizations in selecting the appropriate agile practices and aligning them with business objectives, project team needs in addition to the organizational infrastructure.
Introduction
Software firms operate in a competitive market and in a dynamic environment. These firms need to deliver, on time, reliable and flexible solutions that meet customers' evolving needs. Over the last two decades, software teams have progressively adopted new managerial principles and tools to help them manage and integrate changes in complex software solutions. As a result, a set of new "methodologies" known under "agile" methodologies has emerged and increasingly gained popularity among software practitioners (VersionOne 1 | National Survey 2 ). The managerial principles, on which these methodologies rely, question the "conventional" project management approaches based on up-front requirements identification, extensive documentation, and sequential development. These approaches, such as the "V" and the "waterfall" lifecycles, are perceived as being unable to cope with the inevitable changing demands and rapid technological innovations [1] , [2] .
Agile methodologies emphasize short iterative development cycles (from one to three weeks), close collaboration between the developers and the client, as well as, adaptation to continuous changes. Each iteration consists of delivering an incremental version of the product that can be tested by the client. Therefore, customer feedback is encouraged and can be integrated in the next version of the product. Unlike conventional approaches, requirements are defined iteratively based on customer prioritization. Even though agile methodologies seem to improve the sharing vision of the project team and enhance customer satisfaction as well as product quality [2] , [3] , the adoption of these methodologies remains a challenge for many large organizations and software teams. Only few succeed in becoming agile especially when the organizational context is difficult to align with agile philosophy and principles. Many research papers have tried to address the challenges faced in distributed and complex software environments [4] - [6] . Yet, recommendations have either treated a small aspect of the development process or focused on a single organization with very specific characteristics. As a result, the integration of agile practices has rarely succeeded at the global level. In this respect, it seems critical to provide organizations with a guideline that helps them determine which agile practices they should implement, in addition to who should be involved in the decision-making process during the adoption of these practices. To our knowledge, no governance model exists for assisting large organizations in adopting agile methodologies. Accordingly, this research paper aims at proposing a framework that guides large and complex 3 organizations in adopting agile practices and aligning them with their business strategies, project team needs, and organizational infrastructure.
We drew on Weill and Ross's IT governance model in order to address our research goal. IT governance is about specifying the framework for decision rights and accountabilities to encourage appropriate behavior in the use of IT [7] . This behavior should be consistent with the organization's goals, structure, and culture. Hence, while the existing literature on IT governance appears to be relevant to the problem of agile adoption, the lack of governance can be viewed as a disablement to agile transformation.
Agile Methodologies
Different agile methods exist. However, these methods are based on common values and principles written in the Agile Manifesto 4 , where each emphasizes a set of practices and tools. It is beyond the scope of this paper to explore each of the practices and tools. In general, these methodologies emphasize iterative development, self-organizing teams, code quality through continuous integration, unit-testing, feedback, as well as, adaptation to changes. Therefore, the delivery of an incremental working product is valued over excessive documentation and up-front planning. Furthermore, constant interactions as well as collaboration practices such as daily meetings, retrospectives, client-on-site, pair programming, and more, are encouraged over formal processes and tools such as weekly reports, documentation deliverables, etc.
Yet, agile transition remains an unpredictable process and a challenge for many organizations. Many factors seem to affect the integration of agile practices, particularly, within large and complex environments. Beyond geographical distribution and large-scale projects, other contextual factors such as team composition, project manager authority, organizational culture, as well as existing management systems seem to constrain the integration of agile practices [8] , [9] . Actors collectively develop and organize the adoption processes of agile methodologies without, however, relying on a structured approach. Through constant interactions and negotiations, they make sense of these methodologies as well as their implementation context, and try to adapt them to their specific situations [10] . Nevertheless, the organizing processes become very challenging when the organizational context is complex and problematic. For instance, close collaboration and mutual adjustments become difficult to achieve in distributed and large organizations [4] - [6] . People in charge of implementing agile practices in such environments face many challenges on the organizational, managerial, cultural and human level [8] . Distributed development team members can be reticent regarding the introduction of collaboration practices, including daily meetings, pair programming, client-on-site, etc. Furthermore, the cooperation between agile developers and "traditional" project teams can be very challenging. Combining up-front planning and iterative development requires a lot of efforts in terms of synchronization and coordination between different team members [11] . Hence, large and complex organizations struggle to embrace agile principles and tools, especially when they encompass plan-driven projects. Often, people involved in the agile transformation process are not capable of identifying the right agile practices that can fit their organization, accommodate the contextual characteristics, and respond to their business needs. Therefore, good governance seems essential for clarifying who has accountable input rights for the agile transformation process. Previous research studies have rarely focused on the impact of decision input and rights in the adoption process of agile practices. Yet, the decision-making process seems to play an important role in the adoption of these methodologies. Therefore, managers should discuss which decisions need to be made while adopting agile practices, and who should have input and rights for each of these decisions.
IT Governance Model
IT governance serves many objectives, including allocating the right people to the right decisions and maximizing value creation through aligning business with IT. [7] developed an IT governance framework that includes three major components: domain (what decisions need to be made?), style (who has input/ decision rights?) and mechanism (how are the decisions formed and enacted?). In this research paper, we will only focus on the first two components: domain (what decisions need to be made?) and style (who has input/ decision rights?). Even if mechanism is also a fundamental component in IT governance, it is beyond the scope of this paper to address the way each decision is aligned and communicated within software organizations that intend to adopt agile methodologies.
Domains -The Five Key Decisions
Organizations, especially large ones, deal with five major IT decisions in order to define the IT scope: IT principles, IT architecture, IT infrastructure strategies, business application needs, and IT investment and prioritization. IT principles are defined as simple statements representing an organization's beliefs regarding the way IT is used on the long term. Enterprises need to decide which business principles will dictate the role of IT in the business. In fact, the short list of business principles that define the enterprise's business strategy will lead to a set of IT principles. These principles are used as a communication bridge between technical experts and top managers. IT architecture discusses the way the core business processes (product development, product/service delivery, employee development and satisfaction, technology management, quality, etc.) are implemented in IT. IT architecture is also referred to as a set of detail standards and policies responsible for the design of infrastructure technologies, applications and databases leading to the way business will be done [12] . It is the integrated set of technical choices that guide the organization in satisfying business needs. IT infrastructure refers to a set of reliable and centrally coordinated strategies constituted by human and technical IT capabilities (computer, database software, operating systems, knowledge, skills, standards). It provides the foundation for the enterprise's IT capability and aims at monitoring, controlling and supporting IT services. The fourth major IT decision is related to the business application needs, where these needs are satisfied by purchased or internally developed IT applications. Business applications have to respond to two conflicting goals: creativity (finding new ways to deliver customer value) and discipline (ensuring that applications leverage the existing enterprise architecture). Finally, the last major IT decision is regarding the IT investment and prioritization, which concerns the amount and the place to invest in IT. The business decision makers should decide which business processes will receive IT support and which will not.
Styles -The Input and/or Decision Rights
Once the scope of IT has been defined, organizations need to allocate each decision to a proper group. Ref. [7] proposed that an organization should identify who contributes to the decision making process (who has input), and who makes the decision (who has the decision rights). After analyzing 256 companies in 23 countries, [7] found out that IT decision are mostly held by one of these six groups: business monarchy, IT monarchy, IT duopoly, feudal, federal, or anarchy. Business monarchy regroups a set of senior business executives and managers (CEO, CIO, COO, etc.). IT monarchy is a group of IT executives/directors responsible for making different decisions. In IT duopoly archetype, decisions come from an agreement between IT executives and a business group. This archetype is divided between an IT and a business representation. The feudal archetype consists of having each business unit make their own decisions in order to optimize their local needs. However, this archetype is barely found in organizations since synergies across business units are primordial for them. The federal archetype attempts to balance multiple governing bodies working on different hierarchical levels of business (business unit leaders, key process owners, or their delegates). The last archetype is anarchy. It is close to the feudal archetype where each group makes their own decisions based on their needs. The difference is that anarchists speak for small groups while feudals represent larger groups.
Designing a Governance Framework for Agile Adoption
Each software organization is a unique combination of actors, management practices, organizational structure, policies, values, norms, and so on. Therefore, every single organization will experience the adoption process of agile methodologies differently, even though each methodology clearly defines the practices, roles, and tools that software teams are supposed to adopt. The adoption of agile practices can be viewed as an organizing process based on constant interactions between actors that are making sense of these methodologies and trying to reach a consensus regarding their implementation [8] . From this perspective, it seems essential to provide organizations with a governance framework that helps them address the decision-making environment throughout the adoption process of agile methodologies. By drawing on [7] , this research paper proposes a model that assists organizations in the decision-making processes during the integration of agile methodologies.
Agile Key Decisions
As a first step, organizations involved in the adoption process of agile practices have to delimitate the scope of the agile methodology they want to implement. To do so, they have to cope with five key decisions that enable them to translate their business principles and project team needs into agile principles and practices. These decisions should cover the following domains: agile principles, agile architecture, agile infrastructure, project team needs, and agile project investment and prioritization.
Agile principles consist of high-level decisions about the strategic impact of agile practices in the business. In this respect, organizations should determine their desired operating model and prioritize their business principles in order to guide the adoption of agile principles. In fact, agile principles can shape business principles by becoming more client-oriented or quality-oriented, for example. At this stage, questions regarding the role of agile practices in the organization, the desirable agile behaviors, the funding to the agile adoption projects, and many others, can be addressed while discussing the agile principles. Project
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team needs invoke team members' priorities regarding software project requirements. In order to stay competitive, software project teams must find new ways to deliver customer value creativity in order to meet business needs. Thus, they need to identify wastes and dysfunctions encountered in their development process in order to address them through a set of best practices. Non added value activities such as unused documentation or functionalities, code defects or unoccupied actors waiting for information can increase project costs while reducing team's performance and product quality. In this respect, agile practices and tools are selected to respond to these problems. Questions that should emerge are about which business opportunities could be created through new management techniques, the type of problems the project team usually reports, the way project wastes can be addressed, the way the development process can be improved or even the way agile project outcomes can be assessed. Agile architecture refers to the integrated set of agile technical choices that will guide the organization and project teams in satisfying their needs. At this level, agile practices and tools are selected in order to respond to business needs and project teams' priorities. Project managers should be wondering about the core projects of the organization and how they are related. They can also conjecture which processes and people should be involved in the projects, and the way information must be shared across projects. In addition, they should think about the choices regarding the different agile practices that should be implemented, as well as, the technologies that will support their implementation. Agile infrastructure is the foundation for the enterprise's agility. It consists of establishing an alignment between agile practices and the organizational structure and culture. Regarding agile infrastructure, project managers should examine the way the organizational structure can support the implemented agile practices (new responsibilities, roles, communication channels, etc.) and the way agile practices fit the organizational infrastructure. Beside, it is vital to implement collaboration tools, involve suitable people and appropriately define their roles and responsibilities. In addition, these people should attend training programs to increase their knowledge and effectiveness in an agile environment. Agile project investment and prioritization refers to investment decisions regarding agile projects. Organizations should decide how much and where to invest in agile projects. In addition, they should choose the most strategic projects for the organization and the ones that
Agile Decision Input and Rights
The second step in designing agile adoption governance is to determine who should make decisions and
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are ready for agility. Table 1 summarizes the addressed questions regarding the different agile decisions. 
Agile Principles
What is the role of agile principles in the business? What are the agile desirable behaviors? How the agile adoption project will be funded?
provide input for each key decision. Ref. [7] identified six governance archetypes for making IT decisions. These archetypes refer to combinations of people who have either decision rights or input rights to IT decisions. Applied to agile adoption process, these archetypes enable us to understand how decisions rights and input can be made within software environments and how they can affect the adoption process of agile methodologies. In fact, people involved in agile decision rights and/or input have a critical role in the adoption process. In this respect, key stakeholders should be analyzed and identified. In order to better define each archetype, we drew on stakeholder analysis literature in project management and identified the groups of people that are usually involved in software project management decisions [13] , [14] .
Business monarchy includes senior business executives, business leaders, financial chief officer, and senior leadership teams. Business monarchy concerns the highest hierarchical level at the organization, more specifically, the executives level. Business monarchies are usually responsible for taking project investment and prioritization decisions. Agile monarchy consists of agile executive groups (support the agile initiative and play a proactive role in communicating and managing expectations with other executives), agile leader groups (middle management in charge of leading the agile initiative and providing support to foster engagement, alignment and adoption across all levels of the organization), agile development teams, product owner group (group of product managers working together to adopt new product management and development practices in a more agile way), or other agile professionals that take decisions regarding agile architecture and infrastructure. However, it is still very rare to find agile executive groups within organizations. The feudal model refers to business unit leaders, business managers, customer representatives, project managers, functional managers as well as business process owners. The federal decision making model attempts to balance responsibilities and accountabilities of multiple governing bodies such as agile representatives, business leaders/executives, business owners, business units, functional managers, project managers as well as customer representatives. Agile duopoly is a two party arrangement where decisions result from agreements between agile representatives and business groups (typically CxOs) or between agile representatives and business units, functional managers or process owners. And finally, in an anarchy archetype, individuals or small groups make their own decisions based on their own needs. This archetype can be found within small and self-organizing software teams. Anarchies are supported where local customers require very rapid software development solutions. No survey has been conducted in order to examine decision rights and input during the agile adoption process. In addition, previous research work on agile implementation has rarely focused on the impact of decision input and rights in the adoption process of these practices. Yet, decision-making process seems to play an important role in the adoption of agile methodologies. In [8] International Journal of e-Education, e-Business, e-Management and e-Learning architecture and infrastructure) was provided somehow by the wrong people, which has negatively affected the implementation process. The choice of agile practices didn't fit the organizational infrastructure and project team needs [8] . In fact, the lack of participation of agile representatives in decision input and rights can be considered as one of the failure factors of agile implementation within the organization. Additionally, decisions rights should combine different groups and not be limited to one group such as business executives or business unit leaders. People involved in the adoption process of agile practices must be aware of agile related risks and their impact on the organization. Thus, it is important to involve the right people in providing input and making decisions. In this regard, the federal model that involves multiple governing bodies in the decision-making of agile adoption process may help organizations in the implementation of agile methodologies. Accordingly, different hierarchical levels of business as well as technical services will collectively participate in aligning agile principles with business goals and project team needs. Moreover, consultants such as experts in the agile domain can provide useful input for these decisions. On one side, they assist business leaders in clarifying their strategy as well as prioritizing their objectives and goals, whereas on the other side, they help project teams in mapping the encountered wastes throughout the project and defining agile principles that can address these difficulties and respond to business principles.
Discussion and Conclusion
Even though the number of agile adopters in software organizations keeps on growing, many challenges are still encountered during the integration of agile practices across software projects. In fact, research studies on agile adoption have mainly focused on challenges faced by software developers directly involved in the development process of the product. The integration of agile practices at the global level of the organization has rarely been addressed. Up till now, no structured approach exists to guide large organizations throughout the adoption of agile practices especially that these practices promote organizing activities as well as mutual adjustments between project teams. In this regard, structuring their use within organizations is difficult to achieve. It would be more judicious to structure their adoption by proposing a governance framework on which organizations, that are seeking agility, can rely.
This agile governance framework stresses on five key decisions that organizations need to take into consideration when adopting agile methodologies. It also portrays the groups of people that can be involved in agile decision input and rights. By addressing these decisions and identifying who should be held responsible for them, organizations can better align agile methodologies with their organizational infrastructure (culture, structure, roles), business goals as well as project team needs. Therefore, the involvement of the right people in decision input and rights is essential for succeeding the adoption process.
This research paper offers practical and theoretical contributions in agile software development research field. On the one side, this paper provides an agile adoption framework that direct and assists software practitioners, consultants, business groups, leading change committees, etc. in identifying what business-oriented and technical-oriented decisions need to be made and by who. As previous research has shown, transitioning to agile is not a simple process. Agile methods, as described by their authors, need to be adapted to each organizational and managerial context. In this respect, by relying on a governance framework for adopting agile methodologies, organizational actors become aware of agile decisions that need to be addressed in order to determine what agile initiatives better meet their organizational infrastructure, business goals and project team needs. However, this framework has not been experimented yet which can be viewed as a limitation of this paper. However, our next research objective is to test this framework on a large panel of software organizations. Data findings will help us adjusting the current governance framework and evolving its components. On the other side, this paper contributes to the existing literature on agile methodologies. It offers a new lens for addressing the adoption process of these lightweight methodologies.
The fact that we didn't address decision mechanisms can be viewed as another limitation of this study. However it is more legitimate to examine the way decisions are formed and enacted before integrating the appropriate behaviors in the framework.
